In 1985, the U.S. Geological Survey conducted a reconnaissance streamsediment survey of the Hayfork 1:100,000 quadrangle in Humboldt and Trinity Counties, California. The Hayfork quadrangle is the northwest quarter of the Redding 1° X 2° quadrangle which is currently undergoing geological, geophysical, geochemical, and mineral resource assessment studies as part of the CUSMAP program.
The Hayfork quadrangle is approximately 50 kilometers west of Redding, California. Major access is by Highway 299 extending west from Redding. This highway, and Highway 3, and several good quality secondary and gravel roads access the eastern and northern part of the quadrangle. The southwestern part is quite remote but can be accessed from the south from Highway 36 by a few gravel roads and jeep trails. Although numerous gravel and logging roads exist in the quadrangle, some areas are accessible only by primitive pack trails or by rafting the major streams that run through the area such as the Trinity, Mad, and Van Duzen Rivers. Figure 1 is a generalized geologic map of the Redding 1° x 2° quadrangle showing the outlines of the four 1:100,000 quadrangles that it may be subdivided into. The quadrangle contains parts of three physiographic provinces; the Coast Ranges, the Klamath Mountains, and the Great Valley. The Coast Ranges and the Klamath Mountains provinces are part of the complex of accreted terranes that form the western margin of North America from Alaska to Mexico (Coney and others, 1980) . The Klamath Mountains province consists of a series of lithotectonic units or belts of rock that form thrust plates in a generally eastward dipping sequence (Irwin, 1981) . These "terranes" as they are now referred to and their structural and tectonic evolution have been described by Irwin (1981; 1985) . They are all of oceanic origin and consist of variable quantities of island-arc volcanic and sedimentary rocks and ophiolites that formed during Ordovician through Jurassic time. The Eastern Klamath Terrane ( fig. 1 ) is the nucleus of the province. It was formed from long standing volcanic arc activity that extended from the Devonian through the Jurassic. The Eastern Klamath Terrane was built on Ordovician oceanic crust and upper mantle, now represented by the Trinity Terrane. The Central Metamorphic Terrane ( fig. 1 ) developed along the western edge of the Eastern Klamath Terrane during Devonian subduction beneath the Trinity Terrane. Subsequently, during middle to late Jurassic time, the Northfork, Hayfork, Rattlesnake Creek, and Western Jurassic Terranes were accreted to the Eastern Klamath Terrane-Central Metamorphic Terrane nucleus by successive subduction events (Irwin, 1981; 1985) . EASTERN Granitic plutons occur in all of the terranes of the Klamath Mountains and can be subdivided into belts that generally follow the trends of the individual terranes. Some plutons and plutonic belts were emplaced before the host terranes were attached to an adjacent terrane and are hence "preamalgamation". Most of these are parts of ophiolites or are co-magmatic with the volcanic rock sequences that formed in island arcs. Other plutons or plutonic belts are post amalgamation as they are significantly younger than the rocks of their host terranes, on the basis of isotopic ages, or they can be seen to cross cut terrane boundaries (Irwin, 1985) .
GENERAL GEOLOGY OF THE REDDING 1° X 2° QUADRANGLE
The terrane boundaries are generally thrust faults and many of them contain ultramafic bodies, now usually serpentinite. It is now recognized that most of the serpentinites are dismembered parts of ophiolites originating from oceanic crust and upper mantle that formed parts of the basement of the oceanic terranes (Irwin, 1981) . The amalgamation process resulted in dismemberment, remobilization, and intrusion of these serpentinites along the regional thrust faults, some of which form the terrane boundaries. Other thrust faults are internal to the individual terranes. The serpentinites are strongly magmatic and show well on regional aeromagnetic maps. Their subsurface extent can be well delineated on these maps even where they outcrop poorly, or hardly at all (Griscom, 1990) .
The lithological assemblages in the Provinces and terranes are described by Irwin (1977; 1981) . The plutonic rocks and their relationship to their host rocks and to the overall tectonic evolution are described by Irwin (1985) . Irwin (1985) also includes a summary of radiometric ages of plutonic rocks in the Klamath Mountains. Individual formations in the terranes, including plutons are described by Fraticelli and others (1987) , from which the generalized geologic map was modified ( fig. 1) . We have described the overall framework of the Redding quadrangle in some detail above as a framework for our summaries of the geochemistry of the four component 1:100,000 quadrangles. Hayfork, the northwest one-quarter of the Redding quadrangle, is the first of this series to be summarized.
Slightly less than one-half of the 4,600 square kilometers of the Hayfork quadrangle, the western part, is underlain by Coast Range Province rocks, mostly the Central Terrane of the Franciscan Complex ( fig. 1 ). Slightly more than one-half of the quadrangle, the eastern part, is composed of several of the terranes of the Klamath Mountains ( fig. 1 ). Both areas have small patches of superjacent rocks of a variety of ages and lithologies.
TOPOGRAPHY
Most of the topography of the Hayfork quadrangle is rugged. The maximum elevation of 2,723 meters (8,933 ft) is in the east in the Trinity Alps at Mt. Hilton. Minimum elevation near Blue Lake is 131 meters (430 ft). Relief is usually high and the slopes are steep. The area is mostly heavily wooded. Road access is good for the eastern and northern part of the quadrangle, especially for most of the old historically mined areas. Other parts of the quadrangle, particularly the southwest are very remote and restricted of access. River courses and logging roads can give access to some of it.
The whole Redding quadrangle is, at the time of this writing, economically depressed due to a decline in the lumbering industry because of lower demand from the housing industry and pressure by environmental groups to preserve woodland. Mining, other than small scale and recreational placer mining, and some small scale exploration and development in gold mines in the eastern part of the quadrangle, including parts of Hayfork, is not active. The quadrangle is heavily infested with marijuana growing areas. This makes access an even more difficult problem, and in some cases makes it actually dangerous. Some areas of the quadrangle were not sampled because of this problem, or because we were unable to arrange access to land controlled by timber companies.
METHODS OF STUDY Sample Media
Analyses of the stream-sediment samples represent the chemistry of the rock and soil material eroded from the drainage basin upstream from each sample site. Such information is useful in identifying basins which contain concentrations of elements that may be related to mineral deposits. Pannedconcentrate samples provide information about the chemistry of certain minerals in rock material eroded from the drainage basin upstream from each sample site. The selective concentration of minerals, many of which may be ore related, permits determination of some elements that are not easily detected in stream-sediment samples.
Analyses of unaltered or unmineralized rock samples provide background geochemical data for individual rock units. On the other hand, analyses of altered or mineralized rocks, where present, may provide useful geochemical information about the major-and trace-element assemblages associated with a mineralizing system. Rock geochemical data are currently being summarized and will be published at a later date.
Sample Collection
Stream-sediment samples were collected at 287 sites (plate 1). At 91 sites a panned-concentrate sample was collected in addition to the streamsediment sample. Average sampling density was about one sample site per 16.3 km2 (6.3 mi2 ) for the stream sediments. The area of the drainage basins sampled range from 0.5 km2 (0.2 mi2 ) to 150 km2 (57.9 mi2 ).
Stream-sediment samples
Stream-sediment samples consisted of active alluvium collected primarily from first-order (unbranched) and second-order (below the junction of two first-order) streams as shown on USGS topographic maps at scales of 1:24,000 and 1:25,000. A few stream-sediment samples were collected from higher-order streams and can be used to determine approximate local geochemical background conditions.
Panned-concentrate samples
Panned-concentrate samples were collected from the same active alluvium as the stream-sediment samples. Each bulk sample was screened with a 2.0-mm (10-mesh) screen to remove the coarse material. The less than 2.0-mm fraction was panned until most of the quartz, feldspar, organic material, and claysized material were removed.
Sample Preparation
The stream-sediment samples were air (oven) dried (at 40 °C), then sieved using 80-mesh (0.17-mm) stainless-steel sieves. The portion of the sediment passing through the sieve was ground between ceramic plates to -100 mesh and saved for analysis.
The panned-concentrate samples were sieved to -35 mesh and then separated into three fractions using a large electromagnet (a modified Frantz Isodynamic Separator) by placing the sample in contact with the face of the magnet. The most magnetic material, primarily magnetite, ilmenite, and mixed grains containing magnetite, was not analyzed. The second fraction (C2), consisting largely of weakly magnetic (paramagnetic) minerals such as ferromagnesian silicates and iron oxides, was saved for analysis. The remaining third fraction, C3 (the nonmagnetic material which may include the nonmagnetic ore minerals, zircon, sphene, apatite and barite), was split using a Jones splitter. One split was hand ground for spectrographic analysis; the other split was saved for mineralogical analysis. These magnetic separations are the same separations that would be produced by using a Frantz Isodynamic Separator set at a slope of 15° and a tilt of 10° with a current of 0.2 ampere to remove the magnetite and ilmenite, and a current of 0.6 ampere to split the remainder of the sample into the weakly magnetic (C2) and nonmagnetic (C3) fractions.
Sample Analysis Spectrographic method
The stream-sediment and panned-concentrate samples were analyzed for 31 elements using a semiquantitative, direct-current arc emission spectrographic method (Grimes and Marranzino, 1968) . The elements analyzed and their lower limits of determination are listed in table 1 for stream-sediment samples and  in table 2 for panned-concentrate samples. Spectrographic results were obtained by visual comparison of spectra derived from the sample against spectra obtained from standards made from pure oxides and carbonates. Standard concentrations are geometrically spaced over any given order of magnitude of concentration as follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are estimated to fall between those values are assigned values of 70, 30, 15, and so forth. The precision of the analytical method is approximately plus or minus one reporting interval at the 83 percent confidence level and plus or minus two reporting intervals at the 96 percent confidence level (Motooka and Grimes, 1976) . Values determined for the major elements (iron, magnesium, calcium, and titanium) are given in weight percent; all others are given in parts per million (micrograms/gram). Analytical data for samples from the Hayfork 1:100,000 quadrangle are listed in table 4 for the -80 mesh stream sediment fraction and in tables 5 and 6 for weaklymagnetic (C2) and nonmagnetic (C3) panned-concentrate fractions, respectively.
Chemical methods
Other methods of analysis (for Au, Hg, As, Sb, and Zn) used on samples from the study area are summarized in table 3. Analytical results for -80 mesh stream-sediment analyzed by these methods are included in table 4.
ROCK ANALYSIS STORAGE SYSTEM
Upon completion of all analytical work, the analytical results were entered into a computer-based file called Rock Analysis Storage System (RASS). This data base contains both descriptive geological information and analytical data. Any or all of this information may be retrieved and converted to a binary form (STATPAC) for computerized statistical analysis or publication (VanTrump and Miesch, 1977) .
DESCRIPTION OF DATA TABLES
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